The formation of an electron dense cellular envelope around 160-180 A in thickness in horny layers has been noticed by many investigators, but the origin of this electron dense cellular envelope has been a matter of dispute. Zelickson (1963) believed that the fusion of the inner and outer leaflets of the plasma membrane was the mechanism by which the membrane thickening was achieved ; Matoltsy and Parakkal (1965) ascribed it to the coating of the plasma membrane with released contents of the lamellated granules; Farbman (1966) found that the precipitation of an electron dense material occurred along the inner leaflet of the plasma membrane; Jessen (1970) observed that small, electron dense keratohyalin granules were deposited along the plasma membrane of cornified cells, which were assumed to be precursors of the material lining the plasma membrane of cornified cells.
The purpose of this investigation is to demonstrate that the electron dense, cellular envelope of horny cells can be formed without any association of small keratohyalin granules in cow snout epidermis.
MATERIALS AND METHODS
Cow snout skin was obtained from the Shibaura Slaughter House in Tokyo.
It was taken immediately after decapitation.
For the light microscopic examination, cow snout skin was fixed in 5% formalin, 
RESULTS AND DISCUSSION
The cow snout epidermis has a unique configuration consisting of two different parts; the one forms furrows and contains abundant granules stained with hemato xylin, and the other covers the convex region in which no such granule is found ( Fig. 1A and B) . The granules in the furrows are various in size and abundantly scattered in the cells located beneath the horny cell layer ( Fig. 1C and E). They are positively stained with Pauly's reagent, showing orange yellow color, and dark blue with toluidine blue at pH 7.0 ( Fig. 2A and B) . In addition to these granules, there are many, small, brown granules locating throughout the epidermis, that is, from the basal cell layer to the horny cell layer in both parts of the skin. On the other hand, no hematoxylin-eosin stained granules are formed in the convex region of the skin (Fig. 1D and F) .
Electron-microscopically, there are observed two different electron dense materials. The one is represented as round granules of various sizes which seem to correspond to the granules positively stained with hematoxylin-eosin, toluidine blue and Pauly's reagent (Fig. 3A) . They are often located on or close to the tonofibrils and surrounded by many ribosomal particles ( Fig. 4A and B) . Their electron density is not homogeneous and speckled in pattern (Fig. 4B) . These electron microscopic characteristics are quite similar to those of keratohyalin granules found in cow hoof (Ugel 1971 ) and newborn rat epidermis (Tezuka and Freedberg 1972) . Taking these histochemical and electron microscopic findings into con sideration, these granules are thought to be keratohyalin granules in nature . The other electron dense granules found in both regions are small , fusiform, homogeneous both in size and in electron density (Fig . 3B, C and D) . These are not small keratohyalin granules , but fully developed melanosomes, since they are brown in color and negative in histochemical examinations which are specific to keratohyalin granules, and distributed throughout the epidermis .
Since the thickened cell envelope is also formed in the convex region of cow snout epidermis, although small keratohyalin granules might be observed occa sionally to be attached to the cell membrane , as noted by Jessen (1970) , the formation of the thickened cell envelope in cow snout epidermis does not necessarily require such binding of keratohyalin granules to the cell membrane . On the other hand, there are numerous lamellated granules generated in both two parts of the epidermis (Figs. 3C and D, and 4C ), and they are released into the intercellular space. However , the remnants of these lamellated granules are found in the intercellular space of the horny layers , where is outside the thickened cellular envelope in both regions of the epidermis (Fig . 5A and C) . The thickened cellular envelope of the horny cell occurs inside the inner leaflet of the plasma membrane, not outside the outer leaflet , since the residual lamellated granules are located outside the thickened cellular envelope and a light , intermediate layer and a less electron dense outer leaflet of the plasma membrane are observed between them. This electron dense envelope is linked with the attachment plaque of a desmosome and it appears as thick and dense as the attachment plaque (Fig . 5A, B and C). Farbman (1966) , Brody (1969) and Hashimoto (1969) reported the same electron microscopic findings as described above . Recently, Hashimoto (1971) demonstrated that the thickened cellular envelope of cornified cells occurs also in such tissues as the cortical and the internal sheath of the hair follicles , wh ere no lamellated granules are formed . Suzuki (1973) also showed that the plasma membrane of the luminal cells of the epidermal sweat duct of human sole skin is never lined with the electron dense envelope . The lamellated granules are formed in the cytoplasm of the peripheral cells and released into th e intercellular space between peripheral and luminal cells , and the thickening of the plasma Finally, the fact that the thickened cellular envelope can be formed without any prior-synthesis of small keratohyalin granules in the convex region of cow snout epidermis, leads to such a conclusion that it is generated by the precipitation of electron dense material along the inner leaflet of the plasma membrane which is possibly synthesized along the cell membrane. Its synthetic mechanism and biochemical nature still remain to be unknown.
